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Abstract

In the paper we consider the spectral problem

y(4) (x)− (q (x) y′ (x))′ = λy (x) , x ∈ (0, l) ,

y (0) = y′ (0) = y′′ (l) = 0,

T y (l) = (aλ + b) y (l) ,

where λ is a spectral parameter, q is an absolutely continuous positive function
on interval [0, l], Ty ≡ y′′′ − qy′, a , b are real constants with a > 0.

The general characteristic of eigenvalues disposition on a real axis (com-
plex plane) is given, the structure of roots subspaces is studied, the oscillation
properties of eigenfunctions are investigated, and the asymptotic formulae for
eigenvalues and eigenfunctions of this problem are obtained.

Let’s consider the spectral problem

y(4) (x)−
(
q (x) y′ (x)

)′ = λy (x) , x ∈ (0, l) , (0.1)

y (0) = y′ (0) = y′′ (l) = 0, (0.2)

Ty (l) = (aλ + b) y (l) , (0.3)

where λ is a spectral parameter, q is an absolutely continuous positive function on
interval [0, l], Ty ≡ y′′′ − qy′, a , b are real constants with a 6= 0.

Problem (0.1)-(0.3), in case b = 0, arises at description of transverse vibrations
of pendulum formed of vertically situated homogeneous rod with fixed upper end
and the bottom end subjected to the action of tracing force. In particular, the case
a < 0 describes situation when on the right end of a rod, the additional mass of
the quantity (−a) is concentrated. We can find more exact informations on physical
meaning of the similar type problems in [1,2].

Boundary value problems with spectral parameter in the boundary condition
in different statements were studied in a whole series of papers (see, for example,
[3-13]). In [7-13] the basicity in spaces Lp of system of root functions of boundary
value problems for ordinary differential operators of the second and fourth orders
with spectral parameter in the boundary condition, are investigated.

Note that problem (0.1)-(0.3) in the case a < 0 in a more general formulation is
considered in [11], and in the case a > 0, b ≥ 0, is considered in [12]. In these papers
the oscillation properties of eigenfunctions are investigated, location of eigenvalues


